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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIE€TCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHUs: OHAa O0EeCTIeUnBaeT U3YUCHHE NPYTUX JAUCIUIUINH, KaK €CTECTBEHHO-
HAyYyHOr0, TaK U TyMAaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM Ku3HU. Pa3BuTHe y oO0yuatommxcs
HAy4YHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUA U CYIIHOCTH alreOpanvecKux
aOCTpakiuii, criocode oTpakeHUss MaTEeMaTHUYECKON HAyKOH SIBJICHUN M MPOIECCOB
B MpUPOJEC W OOINECTBE, POJU MaTEeMaTHYECKOTO MOJCIUPOBAHHS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX AJI aJaNnTaldyd B COBPEMEHHOM LU(POBOM
obmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JEHCTBUS U BBIBOJBI,
dbopmynupoBath yrBepxkAeHUs. OCBOEHHE Kypca anredpsl 00ecrieunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUS] OOYYarolIMXCSA: OHM HCIHOJB3YIOT JAEIYKTUBHBIE U
WHIYKTUBHBIE pacCyXJeHus, 0000IeHne 1 KOHKpEeTH3aIiio, abcTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MpeAnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHOM  JI€ATEIbHOCTH OOYyYalolUXCsl, IO03TOMY CaMOCTOSATEIbHOE
pelIeHre 3a/1a4 SBJISETCS peaan3anueil e TeIbHOCTHOTO MPUHIIUIIA 00YUYEeHHUS.

B cTpykType nporpamMmbl yaeOHOTO Kypca «Anredpay it OCHOBHOTO O0IIIEero
o0Opa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COJIEP’KAaTEIbHO-METOINYECKHIE JTMHUU:
«Yncna W BBIUUCICHUA», «ANreOpanyecKkue BBIpAXEHUSI», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas U3 3THX colepiKaTeabHO-METOIUYECKIX
JVHUHA pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUYCHUS Kypca, B3aUMOICHCTBYS C
IpYyTMMH €r0 JHHHSAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJaroIuMcs
MPUXOJIUTCS JIOTHYECKH PacCyKIaTh, MCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3lesax
MaTEMaTU4YECKOro 00pa30BaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHHUIO O0YJarOIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudyeckoro si3pika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW MJif
JABHEUIIIETO M3yYeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaroIIuXcs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEIHEBHOM
XU3HU. Pa3BuTHE MOHATHUA O YKCIEe HAa ypPOBHE OCHOBHOIO O0IEro 00pa3oBaHUS
CBSA3aHO C pALMOHAIBHBIMU M HpPpaIlMOHATIBHBIMU YHCIaMH, (OPMUPOBAHHUEM



MPEJCTABICHUH O JEHCTBUTEILHOM YKCIIe. 3aBEPILICHUE OCBOCHHS YUCIOBOM TMHUU
OTHECEHO K CpeiHEMY 00IIeMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHHs] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHHUIO Yy OOyUYaIOMIMXCA
MaTEMaTUYEeCKOro armmnapara, HeOOXOJUMOTro JUIsl PEIlIeHUs 3aJad MaTEeMaTUKH,
CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero oopazoBaHusi YYEOHBIH MaTepuall TPYNIHUPYETCs BOKPYT pallMOHAIbHBIX
BBIpXEHUH. Anredpa JAEMOHCTpHUPYET 3HAYCHHE MaTEMaTHUKH Kak s3bIKa IS
MOCTPOCHUS MAaTEeMaTHYEeCKUX MOJEJNeH, ONMUCaHUs TPOIECCOB W  SIBICHUMN
peanbHOro Mupa. B 3amaun 00yueHus anredpe BXOAAT TaKKe albHENIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
uHDOpMATUKHA, ¥  OBJIAJICHUEC HAaBbIKAMU  JICIYKTUBHBIX  PACCYKICHUHU.
[IpeobpazoBaHre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHUS,
CTIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxxanne (pyHKIMOHATBHO-TPA(UUIECKON JIMHUU HALIEJICHO Ha MOJIyYeHHE
o0Oy4JaromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUIS OTIMCAHUS ¥ UCCIEI0OBAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOmectse. M3ydeHnne maTepuana ClocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCSl YMEHUS
UCIIOJIb30BaTh pa3JIMYHbIE BbIPA3UTEIbHBIE CPEACTBA fA3bIKA MATEMAaTHUKUA —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpauuecKkre, BHOCUT BKJIaJ B (POPMUPOBAHUE
MIPEICTABICHUM O POJIM MAaTEeMAaTUKX B PA3BUTHH [IUBUJIN3AIMN U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax wu3ydaercs Yy4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJEPIKAHMS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKre BBIPAXKEHUS», «YPABHEHHUS U
HEPaBEHCTBA», « DyHKIIHW.

Ha u3yudenue yuebHoro kypca «Anredpay» orBonutcst 306 yacoB: B 7 Kiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 gaca (3 yaca B Hefieno), B 9 kiacce
— 102 gaca (3 yaca B HefIeIIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucsia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIE, NEPEXO] OT OJHOU (OpPMBI 3aIUCH
npobeit k apyroi. lloHATne panMOHaNBHOIO YHMCHIA, 3allCh, CpPaBHEHUE,
yHOPSA0YMBAaHUE  PALMOHAIBHBIX  4Yuceld. Apudmernueckue JIEHCTBUS C
palMOHAIBHBIMUA YMCIIaMU. Pelenue 3aaad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJieM: ONpEeNeNeHHEe, IMpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpENEICHMs], 3auch 0oypMX yncen. [IponeHTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOU U ApoOH B BHUJE MPOLEHTOB. TpH OCHOBHBIC 33Ja4M Ha
IIPOLICHTHI, PEILICHNE 3a7a4 U3 PEaJbHOM ITPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JCIMMOCTH, pA3JIOKEHHME HAa  MHOKHUTENH
HaTypaJbHbIX YUCEIL.

PeanpHble  3aBuCcMMOCTH, B TOM 4YHMCle MpsMas M oOpaTHas
IIPONIOPLIUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[IepemeHHBIE, YNCIOBOE 3HAUYEHUE BBIPAKEHUS C IIEpEMEHHOM. [lomycTuMble
3HA4YEHMs IEpeMEHHBIX. [IpencTaBieHne 3aBUCUMOCTH MEKy BEIMYMHAMU B BUJIE
(dopMmyiiel. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOKJECTBEHHO paBHBbIC BBIPAKEHUS, TMpaBUiia NpPeoOpa3oBaHUS CYMM U
IIPOM3BENICHUH, PaBUjIa PACKPBITUS CKOOOK 1 IPUBEICHUS TTOJJOOHBIX CIaraeMbIX.

CBONiCTBA CTENEHU C HATYyPAIBbHBIM I0KA3aTEIIEM.

OpnHounensl 1 MHOrouseHsl. Crenenp MHoOrouneHa. Cio)keHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWIECHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaapar pasHoctu. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOrO4JICHOB Ha
MHOHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHME, KOpPEHb YypaBHEHHUs, IpaBUja IMpeoOpa3oBaHUs YypaBHEHMUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEeHUI. COCTaBIIEHHE YPaBHEHUH 110 YCIOBHUIO
3a1aun. PenieHue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

JIuneliHOE ypaBHEHHE C ABYMs IIEpEMEHHbIMU U ero rpaguk. Cucrema IByX
JIMHEWHBIX YPAaBHEHMM C JByMs INEPEMEHHBIMH. PemieHue cucreM ypaBHEHHMU
croco6oM noJcTaHoBKH. [IprMepsl pelieHus TEKCTOBBIX 33/1a4 C TOMOIIbIO CUCTEM
YPaBHCHUU.

DOyHKIMHA



KoopauHara Touku Ha npsMou. UucnoBeie TPOMEXYTKH. PaccTosHue Mexy
JABYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcrucca U opAuHaTa
TOUYKH Ha KOOPJIMHATHOM II0cKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Urenue rpadukoB peasibHbIX 3aBUcuMOcTel. [lonstue pynkuuu. I'paduk pyHkimm.
CpoiictBa pynkuuid. Jluneitnas ¢ynkuus, e€ rpapuk. ['padux pynkuum y = [x|.
['paduyeckoe perieHre TMHEWHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUH.

8 KVIACC

Yucaa v BIYMCICHUSA

KBanpatubiii kopeHbp u3 uucia. [lonsitue 00 upPpaMOHATBLHOM YHUCIIE.
JecsaTnunble TpUOIMAKEHUST UppallMOHANbHBIX ynces. CBoiicTBa apudmMeTHuecKux
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHHE K MPeoOpa30BAHUIO YMCIIOBBIX BhIPAKEHUN
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CrerneHb ¢ LEbIM IMOKa3aTeNneM U €€ cBokicTBa. CTaHIapTHAS 3alKUCh YHACIA.

AJiredpanyeckue BbIpaKeHUs

KBaapatHbIil TpExulieH, pa3ioKeHHe KBaPATHOIO TPEXUIeHa Ha MHOKHUTEIIH.

Anrebpandeckast Jpoob. OCHOBHOE CBOWCTBO alreOpanmveckod AapoOwu.
CrnoxxeHrne, BBIYHTAaHHE, YMHOXXCHHE, JCJICHHE anreOpandeckux JpoOeH.
PanmonansHbIC BRIpaKEHUS U UX MPEOOPA3OBAHHE.

YpaBHeHUs U HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyia KOpHEH KBagpaTHOro ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHHWH, CBONSIIMXCSA K JIMHEWHBIM UM KBaJPATHBIM.
[Ipocreiimure ApoOHO-palIMOHATIEHBIE YPABHEHUS.

['padrueckas maTEpHpeTalIUs YPABHCHUA C IBYMS TIEPEMEHHBIMH M CHUCTEM
JMHEHHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. [Ipumepsbl pelieHus cucrteM
HEJIMHEHHBIX YPABHEHUM C IBYMs IEPEMEHHBIMHU.

Pemenrie TekCTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0AHOM NEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHENMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKIMHA

[Tonsitue pynkiun. O61acTh ONpeeIeHUs U MHOKECTBO 3HAUCHUN (DYHKITHH.
Crioco0bl 3agaHus PYHKITHI.

I'paduk ¢ynkuuu. Utenwe cBoicTB ¢GyHKIMU 1Mo €€ rpaduxy. IIpumeps
rpadukoB GYHKINMA, OTPa)KaIOIIKUX PEeAIbHbBIE MPOLECCHI.

OyHKIMY, OMUCHIBAIOIIME TPSIMYI0 MU OOpaTHYIO MPOIMOPLHOHAIBHBIE
3aBHCHUMOCTH, UX rpaduku. Oyrkimn y = x2, y = x3, y = Vx, y=|x|. [paduueckoe
pelIeHNEe YPAaBHEHUN U CUCTEM YPABHECHUM.



9 KJIACC

Yucna v BBIYMCICHUA

PanrionansHble yncia, UppallMOHANIBHBIE YMCIIa, KOHEUHbIE U OECKOHEUYHbBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACUCTBUTEIbHBIC YUCIIA
KaKk OeCKOHEUHbIe JAecSITUYHbIe ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JIEMCTBUTEIILHBIX YMCEII U KOOPJIAUHATHOMN IIPAMOU.

CpaBHEHHME JI€WCTBUTENIbHBIX 4HCEN, apU(PMETUYECKUe JIEUCTBUS C
JNEWCTBUTEIBLHBIMU YU CIIAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOIIErO0 MUPA, UIUTEIBHOCTH MPOILECCOB B
OKpY’KaroIlleM MHUDE.

[Tpubnnxk€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MpUOImxkeHus. OKpyrieHue
yucen. [[puknika u olieHKa pe3yJbTaTOB BEIYMCICHUN.

YpaBHeHMs U HEpaBeHCTBA

JInnelinoe ypaBHeHUE. PemieHne ypaBHEHUH, CBOIAAIIMXCS K JINHEMHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaAPaTHBIM.
bukBagpatHoe ypaBHeHuUE. [IpruMepsbl pelieHUus ypaBHEHUN TPEThEU U YETBEPTOMU
CTEIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIN.

Pemenne npoOHO-panMoHanbHBIX ypaBHEHUN. PelieHne TEKCTOBBIX 3a1ad
aNreOpandecKuM METOJIOM.

VYpaBHeHUEe ¢ JBYyMsl MEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHUI C IBYMS NIEPEMEHHBIMU. PellleHne CUcTeM IBYX ypaBHEHHUI,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoil creneHu. I['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMsI IEPEMEHHBIMH.

Pemenrie TekCTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

HUucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenue nMHEWHBIX HEPABEHCTB C OJHOM IEepeMeHHOHW. Pelienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
['padmyeckas uHTEpHpeTalys HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIMHA

KBaaparuunas ¢ynkuus, €€ rpaduxk u cBoicrBa. [lapabona, KoopauHATHI
BEPILIMHBI 1apaboJIbl, OCb CAMMETPUHU NapadoJIbL.

I'padukn byukmmit: y =kx, y=kx + b, y =k/x, y =x3, y = Vx, y = |x| 1 ux
CBOWCTBA.

YucioBbIE MOCIE10BATEILHOCTH U MIPOrPecCum

[loHaTHE YMCIIOBOM TMOCIEAOBATEILHOCTU. 3a/laHUE II0CJIEI0BATEIIBHOCTH
pPEeKyppeHTHOH GopMyIoil u popMysoi n-ro dieHa.

Apudmernueckas U reoMeTrpuyeckas mnporpeccur. PopMynbl #-ro YieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpeccuil, CyMMbl IEPBBIX 71 YJICHOB.



N300paxkeHne 4IE€HOB apuUPMETHUECKOW U TE€OMETPUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCIOHEHUUAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY W  HACTOALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSIM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpaskIaHCKoOe M T1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C IpPaKTUYECKHUM NPHUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B JAEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HA MPOTSHKEHUH BCEW KU3HU MJS YCHEUIHONW Mpo¢eCcCHOHATbHON
NESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHWH, YMEHHIO BUAETH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAllUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LIMBHIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KYJIBTYPOH KaK CpelCTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NEesATEeIbHOCTH;



6) ¢usnueckoe BocnuTaHMe, (OPMHPOBAHUE KYJbTYPbI 3/10POBbS U
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHUYECKHWE 3HAHUS B HHTEpEcax CBOEro
30pOBbs,  BEIEHUs  370poBOro  oOpasa JKM3HM  (3I0pOBOE  NHUTAHUE,
cOaJaHCUPOBAaHHBI PEXUM 3aHATUH U OTAbIXA, peryisipHas ¢undeckas
aKTUBHOCTD ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(hIeKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OIMOKY U TaKOTO e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTaIel Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUMN JIJIs pelieH s 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYXKAroIIel Ccpeibl, TNIAHUPOBAHUS IOCTYIIKOB M OLIEHKU
UX BO3MOKHBIX MOCJICJCTBUI AJIsi OKPY>KAIOLIEH Cpelibl, 0CO3HAHHEM TJ100aIbHOTO
XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX PeLIeHUs;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLMATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JESATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW IESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 ONbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM 4YHCIIE
dbopMyIUpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATHh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOIIMN KOHTPMEP, KOPPEKTHPOBATH
OPUHUMAEMbIe pEIICHUsT U ACUCTBUs, (OPMYyIHMPOBATh M OLCHUBATh PHUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruyeckue a1eiicTBHA:

e BBUBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHIA, OTHONICHWA MEXIy MOHATUSMHU, (DOpMyIUpOBaTh
ONpPENCICHUSI  TOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccuduKalu, OCHOBaHUs i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIE, C€IUHUYHBIC, YAaCTHBICE W O0O0IIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MaHHBIX, HAOTMIOJEHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA,
JieNnaTh BBIBOABI C KCIIOIH30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHUH, yMO3aKIIIOUEHUH 10 aHAJIOTHH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUYECCKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIC JT0KA3aTEIhCTBA
MaTeMaTHYeCKux (akToB, BBICTpaWBaTh AapTyMEHTAlMIO, TPUBOAUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBHIOUpaATh HauboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
(GbopMyIupOBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HCKOMOE U JlaHHO€, (HOpPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJNUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IUJIaHY HECTIOKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE NCCIIeIOBAHUE IO YCTAHOBJICHHIO 0COOCHHOCTEH
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
POBEAEHHOTO HAOIOCHHUS, UCCIEIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIECHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE TPOIlEcca, a TAKXKE BBIIBUTATH
IPEJINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIIAITh HEJOCTATOYHOCTh W HM30BITOYHOCTH WH(pOpPMALNU, TaHHBIX,
HEOOXOIUMBIX JUIS peILICHUs 3a/1a4H;

BbIOHpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH WU HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUIOB U (HOPM IMpeICTaBICHHUS;

BbIOUpaTh (GopMy MpEACTaBICHUS HH(DOpPMALMM U WIUTIOCTPUPOBATH
pemiaemble 3aJaud CXeMaMM, auarpaMMamMu, WHOW rpadukoil U ux
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OPMALMU TO KPUTEPUSIM, MPEITI0KEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

BOCIIpUHUMATL U (I)OpMYJII/IpOBaTB CYXKACHHUA B COOTBETCTBUU C YCIIOBUAMU
" 1 CJIsIMH O6H_ICHI/I}I, ACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOUKY 3pCHUSA



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOJY PEIICHHUs
3aJ1a4l, KOMMEHTHUPOBATh MOJYyYEHHBIN Pe3yIbTaT;

B X0J1¢ 00CY>KJIeHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
npoOJeMbl, perraeMoi 3a1a4n, BHICKa3bIBaTh UJICH, HAIlCIIEHHbIEC Ha TIOUCK
peIleHUs, COIMOCTaBISATh CBOM CYXACHUS C CYXKICHUSMH JpPYrux
YYaCTHUKOB JHaliora, oOHapYyXUBaTh Pa3IMyUe M CXOJACTBO MO3UIMIl, B
KOPPEKTHOM opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS;
OpEACTaBIATh  pe3yjbTaThl  pEIIeHWs  3aJadd,  OSKCIEepPUMEHTa,
UCCIIEIOBAHMSI, IPOEKTA, CAMOCTOATEIBHO BRIOUPATh (hOpMaT BBICTYILICHHUS
¢ y4€TOM 3aJ1a4 MPE3eHTAMN U 0COOEHHOCTEN ayIuTOPHH;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI U pelIeHUU YI4eOHbIX MaTeMaTHUECKHX 3a]1ay;

NPUHUMATh LEJb COBMECTHOW AESTENbHOCTH, TNIAHUPOBATh OPraHU3ALINIO
COBMECTHOH pabOThl, paclpenesiaTh BUABI paboOT, OTrOBApUBATHCH,
0o0CcyX1aTh MPoIecC U pe3ynbTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIOJICH;

y4yacTBOBaTh B TPYNIOBBIX ¢opMax paboTel (oOcyxaeHus, OOMeH
MHEHHSMHU, MO3TOBbIE IITYPMBI U IPYTHE), BHIIOIHITH CBOIO YacTh pabOTHI
U KOOPIAMHUPOBATh CBOM JCWCTBUS C JAPYTUMH YJCHAMU KOMAaHJbI,
OLICHMBATh KAa4eCTBO CBOETrO BKJa/Ja B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, aIrOPUTM PEIICHMs 3aJaud (WM €ro
4acTh), BHIOMpATh CHOCOO pPELICHHUS C y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIHUH.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLIECCA U pe3yibTaTa
pELIeHNs] MaTEMaTHYECKOM 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaNJIEHHBIX OIMKUOOK, BBISIBICHHBIX TPYHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH TOCTABIEHHOM LIEJIN U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WU HEJOCTIKCHUS TICIIH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjacce OOyYarOnIUiCsS TMONYYUT CIICTYIONTHE
MPEIMETHBIC PE3YJIbTATHI:

Yucjia 1 BBIYUCIEHUA

BrinonnsaTe, couerass yCTHbIE W MUCBMEHHbIE TPHUEMBI, aprUPMETUUYECKUE
JEUCTBUS C pAllMOHAIbHBIMU YUCIIAMH.

Haxonuth 3Ha4YeHWs YWCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpPa3HBIC
CIOCOOBI M MPUEMBI BBIUUCIICHUS 3HAYEHUN NPOOHBIX BBIPAKECHHM, COMEPKAIIIX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexoauTh OoT oAHON (HOPMBI 3amKUCH yucen K Apyroi (mpeoOpa3oBbIBaTh
JNECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OCCKOHEYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSIIOYMBATH PAITMOHAIBHEIE YHACTIA.

OKpyTasTh YKCIIA.

BbINoAHATE NPUKUJIKY U OLIEHKY pe3yJibTaTa BhIUMCICHUH, OLIEHKY 3HAUYECHUN
YUCJIOBBIX BBIPAXKEHUHN. BBIMOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYPaJIbHBIMU
MTOKa3aTeIISIMH.

[TpuMeHSATh PU3HAKHU AETUMOCTH, PA3JIOKEHUE HA MHOKUATEITN HATypPaTbHBIX
YuUCenl.

Pemiate mpakTUKO-OPUEHTHPOBAHHBIE 33Ja4M, CBSI3aHHBIE C OTHOILIEHUEM
BEJIUYMH, TPOTOPIMOHATBHOCTHIO BEJIMYMUH, MPOIEHTAMH, WHTEPIPETHPOBATH
pE3yNbTAaThl PEIICHUs 3a7a4 ¢ YYETOM OTPAaHWYCHHUH, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AnredOpanveckue BbIPAKEHUS

Hcnonb3oBaTh anredpanieckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTD €€
B TIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUIX
NEPEMEHHBIX.

BrinonnsaTe npeobpa3zoBaHus EJIOT0 BhIPAXKEHUS B MHOTOWIECH MIPUBEIEHUEM
MOIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BrIMmonHATE yMHOXXKEHHE OJHOWICHa Ha MHOTOWIEH M MHOTOYICHA Ha
MHOTOWICH, TPUMEHATH (DOPMYJITBI KBaJpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OCyIIecTBIATh PaA3IOKEHUE MHOTOWICHOB HAa MHOMHUTEIUM C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOKHUTES, TPYIITUPOBKU CIaraeMblX, IPUMEHEHUS
(bopMyI1 COKpAIIEHHOTO YMHOKEHUSI.

[TpumensaTy mpeobpa3oBaHUs MHOTOWICHOB JIJISI PEIICHUS PA3IMYHBIX 33134
U3 MAaTeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMU MOKa3aTeIsiMU st
npeoOpa3oBaHUs BbIpAKEHUH.

YpaBHeHMS U HEpaBeHCTBA



Pemare nMHENHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, IMPUMEHsSA IpaBUia
Iepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY eMy. IIpoBepATs, ABisieTCs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPHU PEIICHUN JIMHEWHBIX YPABHEHUMN U UX
CHCTEM.

[TonGupate mnpuMepbl Map 4YHUCEN, SBIAIOMIUXCS PEIICHUEM JUHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM MIIOCKOCTH IpaUK TMHEHHOTO YpaBHEHUS C IBYMsI
NePEMEHHBIMHU, MOJIB3YAICh TPapUKOM, IPUBOJIUTH TPUMEPDI PEILICHUS YPABHEHUS.

Pemars cucrembl AByX NTMHENHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU, B TOM
yyclie rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YpPaBHEHHWE WJIH CHUCTEMY JIMHEHHBIX
YPaBHEHUI MO YCIOBUIO 3a7ja4l, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a71a4M MOJyYEHHBIN pe3yJIbTar.

DyHKIUU

N300pakath Ha KOOPAMHATHOU MPSMON TOYKH, COOTBETCTBYIOININE 3aIaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3alIUChIBATh YHCIOBbIE IPOMEKYTKH Ha
aNreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAWHATAM,
CTPOUTH rpapuKy JUHEUHBIX QYyHKIUN. CTpOUTh rpaduk GyHKIUHN Y = [X|.

OnucelBaTh C TMOMOLIBI0 (PYHKIIMM HW3BECTHHIE 3aBUCHUMOCTH MEXKIY
BEJINYMHAMHU: CKOPOCTb, BPEMS, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAIM3a HHPOpMAIHH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIINIO U3 TPapUKOB pEalbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyuenus B 8 kiacce oOydYarOMIMICS TOJYYHUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadallbHbIE IMPEACTABICHHS O MHOXECTBE JCHCTBUTEIBHBIX
Yyucen JJIsl CPaBHEHUs], OKPYTJICHUS U BBIUUCIECHUN, N300paXkaTh JACHCTBUTEIbHBIC
Yyyclia TOYKaMHU Ha KOOPAUHATHOW MIPSMOM.

[TpumensTh moOHATHE apU(METHUYECKOrO KBAaJIPATHOTO KOPHs, HaXOAWUTH
KBaJIpaTHbIE KOPHHU, MCTONB3Yys MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBIOJHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIMX KBaJpaTHbIEe KOPHU, HCHOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJbIX YHCEN C MOMOUIBIO JECATUYHBIX
npobeit u creneHeit uncna 10.



AJiredpanyecKue BbIpasKeHUs!

[IpyMeHATP TMOHATHE CTENEHUM C LENbIM IIOKa3aTeJIEM, BBINOJIHATD
npeoOpa3oBaHus BIPAXKEHHH, COEPIKAIIUX CTENEHH C LIETIbIM MOKA3aTEeIIEM.

BhINONHATH TOXKAECTBEHHBIE MPE0OpPa30BaHMS PAllUOHATBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI JEHCTBUI HAJl MHOTOWIEHAMHU U ajareOpandecKuMu Jpo0sMHu.

PacknmanpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTh mpeoOpa3zoBaHUs BbIPAXKEHUH AJIS PEIICHUs Pa3IUYHbIX 33/1a4 U3
MaTeMaTUKH, CMEXKHBIX MIPEIMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewate nMHENHBIE, KBAJpAaTHBIC YPABHEHUS M PAlMOHAJIBHBIC YpPaBHEHMS,
CBOJALLIAECS K HUM, CUCTEMBI IByX YPABHEHUU C IBYMS IIEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIM HMEET, TO CKOJBKO, W
npouee).

[lepexoauTts OT cioBecHOW (OPMYIUPOBKH 3amauu kK e€ anrebpandeckoi
MOJENM C IIOMOULIBIO COCTABJIECHUS YPABHEHUS WA CHUCTEMBl YpPAaBHEHHH,
WHTEPIIPETUPOBATHh B COOTBETCTBUM C KOHTEKCTOM 33J1a4M NIOJIYYEHHBIN PE3YIbTAT.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JI1 CPABHEHUS, OLIEHKHU, PEIIATh
JIMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHUCTEMBI, 1aBaTh rpad)UuECKyIO
WJUTFOCTPALIMIO0 MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIMHA

[ToHumMaTh W KCMONB30BaTh (PYHKIMOHAJILHBIE MOHSTUS U A3BIK (TEPMHHBI,
CUMBOJIMYECKHME O00O03HAYEHUS), OMpENENsATh 3HAYEHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, OIpeIeTsITh CBOMCTBA (DYHKIUU MO €€ rpaduKy.

CtpouTts rpaduKu AIeMEeHTapHbIX (PYHKINN BUIA:

y=k/x,y=x2,y=x3,y=|x|, y = VX, OnichIBaTh CBONHCTBA YHCIOBON HyHKINN
o e€ rpaduky.

K koniy oOyuenus B 9 kiacce oOydarOmIMICS TOJNYYHUT CIETYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSA0YMBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BoinonssTs apupmMeTruueckue AeMCTBUS C pallMOHATbHBIMU YU CIIAMHU, COYETast
YCTHBIE U NMHCbMEHHBIE NMPUEMBI, BBINOJIHATH BBIYMCICHHS C HUPpPAlMOHAIbHBIMU
YUCIIAMH.

HaxonuTh 3HaueHMs CTENEHEN € UEIbIMU ITOKA3aTEIIMU U KOPHEN, BEIYUCIIATh
3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrJisIiTh JEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pE3yJbTara
BBIUHCIICHUN, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.



YpaBHeHMs U HEPABEHCTBA

Peuiats nuHeliHbIE M KBAJIpaTHBIE YPABHEHUS, YPABHEHUS, CBOISIIIIMECS K HUM,
npocTerime ApOOHO-pAllMOHAIBHBIE YPABHEHMUS.

Pemate cucrtemsbl IBYX JIMHEMHBIX YPAaBHEHUW C JABYMSI MEPEMEHHBIMU H
CHUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISIECTCS JINHEHHBIM.

Pemate TexcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHHS YPABHEHUS WJIM CUCTEMBI IByX YPaBHEHUI C IBYyMSs IEPEMEHHBIMHU.

[IpoBOAUTHE MPOCTEUIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM ypPaBHCHHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX NpeicTaBieHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HMEET, TO CKOJBbKO, W
npouee).

Pemars nuHelHbIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pEILIEHHE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3allMCHIBATH PEIICHUE C MTOMOUIBIO
CHMBOJIOB.

Pemate  cucTemMbl  JIMHEHWHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOUYAIOLINE KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOi1, 3aIMCHIBATh PEIIEHNE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a/1a4.

DOyHKIMHA

PacnioznaBate (yHKIMH W3y4eHHBIX BHIOB. [loka3piBaTh cXeMaTH4ECKH

pacrnojoXeHne Ha KOOPAUHATHOM MJIOCKOCTH rpa@uKoB PYHKIMMA BUJA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx +c, y=x3, y=1x y = |x|, B 3aBUCHMOCTH OT 3HAYCHHUIA
KO3 UIIUEHTOB, OMUCHIBATH CBOWCTBA (DYHKITUH.

CrtpouTh U H300pakaTh CXEMATHUYECKU TpaQUKU KBaJAPATUUHBIX (PYHKIMMH,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUHI MO UX rpaduxam.

Pacnio3naBate kBaapaTHuHylO (QYHKLUHIO MO (opMyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBbIE MOCIE10BATEILHOCTH U NIPOrPecCum

Pacnio3HaBaTh apu()METHUECKYIO U TEOMETPUUECKYIO IPOTPECCUM IIPU Pa3HbIX
croco0ax 3a7aHusl.

BoInonHAT,  BBIYMCIEHUS C  HKCIOJb30BaHHEM (GOpMya n-ro 4jaeHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOrpecCrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTH TOYKAMHU Ha KOOPIHMHATHOU
IIJIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
qHclie 3a7aud U3 pealbHON XKM3HU (C MCIOIb30BAaHUEM KaJbKYISATOpa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Koan4yecTBO 4acoB
HaumeHoBaHue pa3/iejioB U TeM JyeKTpOoHHbIe (LM pPOBbIE)
Ne i/m KonTtpoabHubie
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
| Yucna u BeIUUCIIEHUS. PaliuoHaIbHbBIE 75 1 bubmuorexa [JOK
yHcia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpanueckre BhIpaKeHUS 27 1 hitps/m.cdsoo.ru/7f4 15590
Bbu6nmuoreka [JOK
3 YPaBHCHHA 1 HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
Bbu6nmuoreka [JOK
. 1
4 Koopaunaret u rpaduicu. ymiciun 24 https://m.edsoo.ru/7f415b90
Bbu6nmuoreka [JOK
> Tosropenme i 0bodmenue 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoumnuecTBo yacos
HaumeHoBaHue pa3/iejioB U TeM JyeKTpOHHBbIe (LM pPOBbLIE)
Ne ni/m KonTtpoabHubie
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
Bbu6nmuoreka [JOK
1 4 .K 1
ucia u BeuucieHus. KpanparHeie KOpHU 5 hitps:/m.cdsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHsp ¢ 1ebIM 7 bubmuorexa [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkre BhIpaKCHUSI. 5 1 bubanorexa HOK
KBanpathblii TpéxuieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIPaKEHHUSI. 15 1 bubmmoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBagparHbie 15 1 bubnnorexa HOK
ypaBHEHUS https://m.edsoo.ru/7f417afg
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubanorexa HOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBa 12 1 hitps://m.cdsoo.ru/7f417af8
bu6mmorexka [IOK
8 DyHKIHH. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) 4
? yHicun. qucaosbe GynKimm ? https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1 IT 1
0 OBTOPCHHE 1 0000WCHHE 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoanuyecTBO 4acos

JyeKTpOHHBbIe (LM pPOBbLIE)

Ne i/m HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl KonurpoJibHbie
Bcero o0pa3oBaTe/bHbIE PeCypPChl
padoTsbI
1 Y yucaeHus. JleMCTBUTENBHBIE YUCIa 9 bubmmorexa [JOK
Hena fBet ' https://m.edsoo.ru/7f419d08
) YpaBHEHHUS U HEPABEHCTBA. Y PaBHEHUS C OJJHOM 14 1 bubanorexa HOK
NIEPEMEHHOMN https://m.edsoo.ru/7f419d08
N bu6mmoreka [IOK
3 VYpaBHeHus u HepaBeHCTBAa. CHCTEMbI YpaBHEHHM 14 1 hitps//m.cdsoo.ru/7f419d08
Bbu6nuoreka [JOK
. 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 hitps//m.cdsoo.ru/7f419d08
Bbu6nuoreka [JOK
1
> Dymxuin 16 https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
6 YucnoBbIe IOCIEA0BATEILHOCTH 15 1 hitps://m.cdsoo.ru/7f419d08
. Bbu6nuoreka [JOK
7 [ToBTOpeHme, 0000IIEHNE, CUCTEMATH3AIIMs 3HAHUIA 18 1 https://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremartuka. Anredpa: 7-i kiacc: 6a30BbIi ypOBEHb: YUEOHUK, 7 Kilacc/
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen.
TensxoBckoro C.A., AkimonepHoe o0iectBo «M3aaTenbeTBo
«IIpocsemienne»

» Maremarnka. AnreOpa: 8-it kjacc: 6a30BbIi YPOBEHB: YUEOHUK, 8 Kiacc/
MakapsiueB FO.H., Munatok H.I'., HemkoB K.W. u npyrue; nox pex.
Tensxockoro C.A., AkimoHepHoe o01iectBo «M3aaTenbeTBo
«IIpocBenienue»

» Maremartuka. Anrebpa: 9-i kiacc: 6a30BbIl ypOBEeHb: yUeOHHK, 9 Kiacc/
MakapsiueB FO.H., Munatok H.I'., HemkoB K.W. u npyrue; nox pe.
TensikoBckoro C.A., AkinonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocBemenne»

» AnreGpa, 8 kiacc/ Mepansk A.T'., Tlonskos B.M.; mox penakiueit
[Tomonbckoro B.E., O01miecTBO ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOe 00111ECTBO
«3narensctBo «IIpocBemenue»

» AnreOpa, 9 knacc/ Mepansik A.T'., Tlonskos B.M.; moxa penakiueit
[Tononbckoro B.E., O011ecTBO ¢ orpaHUYE€HHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-I'PA®y»; AkiinoHepHOe 00111€CTBO

«M3parensctBO «lIpocBenenne»



METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
Munatok H. T'. Anrebpa. Metoauyeckue peKOMEH Ialiu. 7 KJ1ace :
yuae0. mocodue st o0mieoopazonar. opranuzanuii /H. I'. Munnrok, U.

C. lIneikoBa. — M. : [IpocBenieHue

Munntok H. I'. Anrebpa. Metoaudeckue peKoOMEHIalnm. 8 Kiace :
y4ae0. mocodue st o01ieodpazonar. opranuzanuii /H. I'. Munnrok, U.

C. IneikoBa. — M. : [IpocBenieHue

Mungrok H. I'. Anre6pa. Mertoanueckne peKoMeH1aluy. 9 knacce :
y4ae0. mocodue st o0uieodpazonar. opranuzanuii /H. I'. Munnarok, U.

C. IneikoBa. — M. : [IpocBenieHue

https://uchitel.club/fgos/fgos-matematika

https://edsoo.ru/metodicheskie-materialy/

HU®POBBIE OBPA30OBATEJILBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://lesson.edu.ru/02.2/07

https://rosuchebnik.ru/

https://lecta.rosuchebnik.ru/



https://prosv.ru/
https://uchitel.club/fgos/fgos-matematika
https://sdamgia.ru/
https://edu.skysmart.ru/

https://uchi.ru/

https://statgrad.org/
https://edu.mob-edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://mi-lazarev.ru/educational#!/tfeeds/574830528281/c/MatemaTtuka
https://educont.ru/courses/list

https://myschool.edu.ru/
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